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(57) Abstract: 



PURPOSE: A device for motion 
estimation is provided so that 
the mean absolute difference 
among macro blocks is 
calculated by repeatedly using 
one basic searching unit 
consisting of systolic arrays 
having a minimum size for 
processing search blocks and 
search areas of a minimum size, 
for thereby making the 
processing speed higher and 
making the size of a chip 
smaller. 

CONSTITUTION: A device for 
motion estimation searches 
hierarchically upper levels 
through lower levels when the 
motion of each macro block of a 
current frame is estimated by 
comparison with that of a 
predetermined search area of a 
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previous frame, in the case that original images are divided into images of a lower 
level(104), images of an intermediate level(102), and images of an upper level(100). 
A memory(814) stores current frame data and previous frame data. A basic searching 
unit(800) reads block data of a predetermined size of the current frame and search 
area data of the previous frame from the memory and outputs the matching criterion 
value of these data. A partial MAD storing unit(812) divides a search area into a block 
size, and stores and outputs an output value of the basic searching unit upon receipt 
of data in each divided search area and the block data, which is the value obtained 
by summing a previously stored value, in case of search at the lower level. A 
comparison unit(804) outputs an index of a corresponding searching point in the 
search area which is outputted from the partial MAD storing unit and has a minimum 
value by sequential comparison, wherein a searching is achieved at the lower level 
(104). An address generation unit(808) obtains a motion vector from the index when 
the searching is achieved at the lower level(104). 

COPYRIGHT 2000 KIPO 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/KpaJulltext.cgi?appLno=1 01 9980049474 2003-1 2-08 



Msg) 10-0359091 



(19) CHeE"^©ia(KR) 

(12) mmmm^^m) 

(51) , nt c| 6 (45) 2003^01824^ 
H04N 7/24 10-0359091 
(24) §5M 2002^10«17a 

(21) W^&m 10-1998-0049474 (65) SJH&i S ^2000-0032857 

(22) m^^X[ 1998^ 11g 18a (43) ^JW%!X[ 2000^06^15^ 

(73) ^ SI 3 XI- ^^2Xf ^^lUAI- 

3 3I ^^IA| fB? DH&3S 416HXie^3W3l*S 
CHS ^£^P ^P^§ 373-1 

(72) van U§^ 

Pi£ig«A| ^£^P 464-1 S«^50HLhM 404^ 506^ 

caa»sjAi 373-1 

b*sai °>o|zp s[ g2 e &!»on&e io2e 902m 

s^it 4*sai m&m 1162 s»oh»m io§ 110m 

(74) CHdiei oiss, oi&g 

(54) sg_gLsaazi __ 



& ^§8 §5|g ^§ s a oil m& si^s, ^xh Heiisai ^ qh3^ mm^ §5i°di ^01 ohbsi m 
mow o\mm^ oia naiasi i^g^a tu in ah 01 eh. 2t m^i^oii qh8h 

§^IS ^§ S XI Oil 2iCH AH , ^XH HEilgJ Q|OIEI» 012 HSil^ CHIOIEHS XHSShfe CHiSBl : Dil2£isl¥ 
EH 0H3sI mm CHIOIEHS ^§ 33121 MEMNS ^mmH, ^ Qt 01 EH It ^§6^01 ^§9 CHI 01 

§t ueh-h^ mmDim&m Msifc sy; g^aia se*= e^aiffiei §^ 

J!^ B^iSysi #^Stg 0H3sI 2 g«0|| CH6H I^oKM 36,0153* XHS^B: 

3is a^gini- sb 31^2* xis^&si m^&m ams ^moi e^a^ hmbeis 

^ AH ; XH1BEIM*jAH£l m^&m £»5|£S dim 6^01 B^S«LH0||AH ™g §iOI5&§ i^te ^ 

ah^oj ojoi^g #^6fe 015131: a^Bil^M S^Slte 3¥ gXH xHEieej 0H3sI M^°J °JS DH3sl 
M^e s^lS ^EH&S 01 01 BH2lte OH 3 si M^OII CH *]EHM2J XH§aH= oj§§ 

SIS ^EH H3¥: dim^l^l e^Hf ojSM^S EH »S¥SI 6fUi Mofe X1I2BEIM^AH ; 

§y X||2BE|g^AH01|AH £J^0il 6HS8*te 0II2EI°| OiHBil^S SSstb CHHfiil^ 5 

SE 18 S CHI A>g£|fe 3IS3 1,^ ^Hai^oj }le£8 SAIel SOICK 
£ 2^ ^XH IT^gej DH351 M^2| oig OH 3 si i^li £A|§[ ^0|CK 
£ 3^ D\S S*H ^/JIEOIQ. 

£ 4^ 3is ^ye ^aiwoii ^§6^ s^s seai^ 3101a. 
£ 5^ ^yi eeiai^oii 5|§5fb s^a £ai^i >ioicl 

£ 6B 1,^ a^ai^OII 3§6h*=: S^M £A|g[ 20IP-. 

£ 7B m^^mik sf?ieiiffl2i b^iai ^^a^ ^ madm xnsa^ 431 £ai&- 301 p. 
£ 8^ « ^goii cae m^^j ^§ sxioii mm^o\a. 

mast &Mim 
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msoi ^sftz Jim si j aotsi maiiim 
e ass s^is ^§ s » on ae 3101a. 

CH^ CH xl^SHXIfe: a A^ Oil AH § CH §«t& §S2! 2gl §^§ 9l8h0l i§ geAIDfe 4=BOI S 

4S4oid. 48i aiaiz* §aas s ch §shsm A^siej sa°i s sou sis ahed. ^aizi cm 

1 iiaiuia. sa« ^ssixi auio\±. §gy a^asi, §4 aspi ss-s^s seas dhjiuii^ 
ah Bsai #n 4= si:hi & asoicK 01s ss4 si ?a»fcia such ah 3i§ as siairs 12 

Sohfe 5101 §g§ ¥ssl« 91 & g^iS ^§(Motion Est imat ion)¥SOID. S^lgJ ?§g i§ §2| 

2 3HEI El 91 21 50%3)UIE XIII &D. 

Hl&a 0IEI3HI e^g! $i 8t3E|§S &4QIBJ(Full Search Block Matching 

Algorithm)2| 3? AIAI2J- ?BA| 0H¥ S 311 & 3° S 2J8H S 33^ SUSI XI BSOI 511 Ct. 01 

Ef§§ asrspmsioi oi a 3 m srzaasoi ahie^sch so. shipj oia anEisms 
3ii out a oi^s ag im^iboii ui sh 4^01 btoi aoiaa. 

taeiisi 3HS3 s*n£i§s 3natroi an si gcHnoiiE s^sm 4sS a ^ e 

iHCHI HISH 3311 JB 01 XI XI SifeD. 311 S 2! !^ »H£IS2| §?, 3| 33110m xHEISIfe 0H3S B^2| 
33121 B*! S^2| 33131 AH S. asp. g^igj ^4 8f3£IS» EEH . Al^«aj Oi 

3101 (Systolic Array)* A|-go|-3iiafeai . A|^»=H OH£||OI °l 33|fe XH£l5ffef mmH g,^S«2| 331 

oil dei 3§@d. 

OIIS SOI, 3B 3HS3 B«l aHEISS ^SHSII. ?<S 0H3S S^2| 33131- 16x162J S?, 491 3j| 
S CHI AH 3|S, AHIS3I 2|2| 1/4*! SCHE S4S OlgSIOI 4x4g^ B9IS ±p 0 S^oil CHSH B^S 4tS 

ma. oia naiS2i b^ s^s § mm hsuschiah sxh xheis°j ^ g o MSh 

STfeD. g2> 31lsOIIAHfe 49I3HS0IIAH gOIS 9IXIS £3|§°SSI0l DAI 0H3S S^S 31^, 
AIIS 1/2*1 S9J S48 OlSSfOI 8x8S§l 39IS + p,S^OII CH6HAH B*!M DAI 4»S»a. D^3| 
II e^3|IS0||AHfe 0IS3H 49! 3flS0)| AH §?O r a ¥1118 £S3li!°S5|01 QUiatSS 5f?iai^0|| 

AH 16x16 33I2J 0H3SS^ ±p 2 §e?0ll CHSH g^S 4-ISS|0j SJS gsja ^EH* ?SF3||@D. 

HfDAH , 3j|S^! ^3£I§S 4rs& UI-2I- ^0| ^ &3j|DhD AHS DS 33|°| »l=0l AhS£|CH, 0| 

S S-^B 9I8H 33HI AHS D§ 33|2| A|^«^! CH3I0IS0I HfiSID. 

nam. 3tis» m^B ^iges, oi^ & aischiah ^aas sfdsi ai^m^ ch si oi ej- 

§5f5H! DCHIISS 0h¥£! ^SE 4=SSHI &feD. tODAH 0| SlfiOI^SI AI^M^! CH £HI 0| B 

ms§\o\ a s^hAisife eaiaoi sid. 



at soi oimjixisit; Jig™ mm 

B aSOl Ol^HIhSffe 31^2! 3fHlfe §^19 ^§AI 33|°| mmni S^S xH£l6lfe 

331 m 3nife Ai^g^j oiaiois oi^cna smsi e?ia oissk>i 



WS°I ■?£ sj ^IS 

3i^5j ^flis oi¥3i9i&, e ass a s^s smai^ s^t, a s&txi man 21^ 3^, Aiis 

S 1/2 33|oj §a^ s g^ai^ S Ar o, a gAroii □sh zjzi Ai | SS 1/4 3312! S^S 4T9iaiB! 

§4!2S8toi em =aiaHi 2i oh3s s^bi §5jgi 0HBS =son mgaffe oi a ^ais°i m 

iiiS^a dISSIOI EH, 40| ^91 aifflS^EI 401 Sh9l ai^JHI *iea|o £ gAfjghfe gs|gj 

^§ § xl Oil Si OH AH . mm SaiS QIOI EH £f Oia HaiS rillOIEHM SSSIb tHIS£l : feOI D||2£|S¥EH 
4^1 0H3S l§ QIOI El • ^§ 33I2J Ms B¥ | S ^»8H3. 431 g« Q| 01 EH a mwS[0] 

@ Ell 01 EH M 21 §£§ DDLHfe §&3|^StS S^Shte 3IS g4« 431 eZiaiS §191 

Sill S^olfe 3? 431 3IS i!^^y°l g^giS 431 0H3S «^2| a 3 ^ CHI □ 6H 3ha§hOI XI 
SShfe ¥g §tf3|^Si ai^Ofl DD 431 3IS M±» ^y2| g^gilh 43| ¥g §§} 

3|52i H4¥&2| S^g^g Sm§ aaiSFCH S^shfe HM^EIS^AH ; 431 H1 1 g El S ^ AH S ¥ EH 
Sfe SiW ^xh^jos HIHSIOj 43| &^!S^LH0||AH 3^4 5fS SaOISSiS g,^§2| ojoi^g 

g^Shfe tdlJH3»| : 43| smai^S g^mfe §? aXH xHEIgoj 0H3S M^2J ojg 0H3S S^g g 

sis ^EHSis oi oi ansaife qhss s^oii as e^s «uEie°i g^ats n§s^ sjss^s ^eh 

»S¥: ai^OII DEI 431 dl523|°| S^3| 431 ojg§5!S ei|E| H4¥2| «»g SDl #^5| 

b HI2SEIM§!!AH: S 431 X-H2S EIS^IAHOUH ii^Sfe eiaj^OII SHSShfe 431 CHie£|2| CHHai^B 

a^BShoi 431 on e Ei on m^m= cHEiaiA sssi ^s°s§!a.- 

OlSIOIIAH S?g ESi S5SI01 » tg| ^A|0||» HQ ^ All 81 fiS5^3|£ &D, £ IS B WSOII 
A^ggfe 3j|g2! a3EIM(Hierarchical Search Block Matching Algorithm by using 3 candidates 

and Spatial correlation. 0151 HSBMA3SD &)2| 3)IS£S EAIth 2J0ID. E 1011 DS a3EISS 
491(100), SZ.K102) SI 8I9I aiffl(104)S 

»9iaiai( 104)21 S4S a S40I3, §2iai^(102)2| S4S a S40II DISH 3^, AHISS 2|2t 1/2 
33I2I S40ID. 49iai^(100)2| S4S gZIMB! (102)2| S4s AHH^MSS 3J°g a S40II □ 
6H 31S. AHIS3I 1/4SJ S40ID. OlSHff S40II CHSH 2JIH, 49iai^(100)0||AH ag 

sf3, §2iaisd02)a 6i9iai^(io4)oiiAHfe oia amoiiAH gs gsjo, s? i§o S ^ 
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°.s ¥i 8^8 ^tssioi m oh Mmsw\ sse ? sis gsjs ^ehm 2J3H9ei. 
^ai^doooiiAHfe ^s. aii ^ zfzf s a^si i/433i°j §88 oigsioi 8^8 4»«»cf. 3is, mi 

S ^ 1/4*1 SCH^ 4x433|2| gsc+^g EfAHg^oi a; >| E V4M1 goi ^g/^xj 

±4214: S^OII CKSHAH 22? B^a 4>«8D. §8 3IS(Matching Criterion)^ S3 SCHSt »(Mean 
Absolute Difference, 0161 MAD El- 8)010. 8¥iaiS!(100)2| 8*4 MAD3I SI±°J ¥ §i S2J- 
ai«!( 102)21 8*18 ¥18 «IEI cj^!8EI. 

g 2} ail!( 102)011 Alfe 3|S, AHIS 3 S82| 1/2 33I9J §88 OlgSICH 8^1 8Q. §2)511^(102) 

OUAHfe S 33H2| 83 S ^EH s> aoj | □ shah. a|2f2| gsjoj-ffljE) * SB SJ| ^AHgo^ Sh0 j 8 x833| 
21 mm BflS 4=8/4=5) ±2 214: 331 S| ¥S 8^8 *8Sa. 33H2) £31 8^§g 23Hfe 
6)91 5)1 ffl(100) Oil AH MADB §83IS°.S8K)1 i!§!B 33012, UfflXI 61 Life 51?) ai U ( 104) Oil AH a« 
EHS2) 82)*j 85r5)3ll (Spatial Correlation)* 0|go|0H £H!Sa. gZtaii! (102)2) 33H2I *S 8^ 

soil cushah <smm ^mmo\ m± mads 3ixife mm z*^ am«i gj3ii£ia. 3 goii mad?) si^qj 8 

§i Small! (104)011 AH 2| gAMgog ^sjghQ. 

SE 21= SmaiS(104)SVEH g^ai^( 102)21 33H2) «S 6IU8 gjfer 21 ^§3131918 

8m ail! (104) 0|| AH SXH *H£|gPJ QH3S 8H2| PJS 0H3S i^il EAI8 5!0|Ch °!§ 0H3 

s mmrns 2*21 nmvo, nmvi. nmv20iei. ois db£ m^is Ai2i*i°.s ¥d xheisch&ichah oidi 

Si 83S ai|EHS(NMV0 x , NMV0 y ). (NMV1 X , NMV1 y ), (NMV2 X , NMV2 y )S S221i= S^SOIEI. 0IS2I g5j 
SJ B1IEHS2I x, ySii 2|2| QJS g8&(median)8 9ISH 3m°| s es 3§trEf. 

MV, = Median{ NMVO „ NMVI x . NMVI,) 
MV y = MedianiNAdVOy. NMVI „. A!MV2 V ) 



011)311 2CH£! BjEH ?Sg 1/2S 33l» SOI AH g2) aiSOIIAHEl £31 8^ § o S A|g&EI. 

»flam(io4)oii/Hfc a S8S nciis oigsioi aunt 102)011 ah 20121 s§ 16x16 331 

si mmB9\s 4=g/4=3 ±2 21^21 vsg^ii 4=s!aioi mm g^s siehs sm 2§si3ii aci. 

yiS! HSBMA3SB SIH?IIOIS ?SSI^ S HSg A|^»^| CHaiOH 3ie)°S&P-. AI^S^I CHaiOlfe 
MADfi fll^SPI ¥18 a&)(«Sa,- SCHSt, 9^!)S ^IHSI^ IH£I &W (Processing Element, 0|S| 

PES! 8)S2| bHSOICh. PE2| 3H^fe S^IS ^§ if2£|gOIIAH JHEISIte DH3S S^2| 3 

3i EEfe 8*1! ej^oj 33m uiaieoj. oiis sen. a^< g^o) S o 16x16 oiasi^ bas xHdis 
g^? 256:hsi pe3i Aigaoi g^a ^§ a 21 PE3I xm si»i £101 a A^ol53^ xi 5hi @ci. 

HSBMA3S ^2£ISS 33H2| aiUS OI^CHJI 2i2 2|2|2| ai^OICI XHdISIfe M^2| 33121 8^ 9je<°| 
33>|3h AHS C|sc|. D}£fAH 2f ailiOII ^88 AHS CIS AI^S^I CHaiO|3h S25I3II SCI. g BT90II 
AHfe 2^ ai^OIIAH SS^jo^ Alii 4* Slfe »U2| AI^M^I CHaiOIS 3|S 8^ (Basic 
Searching Unit. 01 Sh BSUEI 8)S ¥01 01 M ^^12? A|g82SM1 g^iiJ ?§I 4»S8Q. 3EI2 
BSU SE8 53H2| PES 0l¥0i2 ^501 H£ S Sxll Oil AH PE^ xIAISIb bl#S OlOISfEK 

HSBMA3Sfe 891 31^, g21 9181. Sl¥l ai^CHIAH IH£I olfe M=2| 33121 8^ S2*S| 33131 AHS CIS 
EK 891 ai^OIIAHfe 4x4 33|2| M«0|| CUSHAH 4=S/^^I ±4 SI4i 8^S 4=SSI2, g2J- ai^OIIAHfe 
8x8 33121 g^OII □SHAH ±2 514: 8±w. Sf¥l ai^OIIAHfe 16x16 33I2I M^OII CUSHAH ±2 &4j 
S ^g&CI. 2| ai^OHAH JHEISIfe gsoj g 3^121 8^ SS?S| 331 g 318 SfS 

28 §!SI0H 4x4 33|S| mmm CUSHAH ±2 514 8^8 4= BSU« ^C|. BSU» 2| £11 S Oil AH 

8^ 5! 2S AhgS°SM| 8^8 4=ISS|3|| <BQ . 

£ 3g BSU2I 8/dlE0ia. BSUfe 4x4 33|2| SHOH CHShCH ±2 Sf^2| 8^8 ^SSIfe Al^«^ OH EHI 
01 El. E 3011 1150, BSUfe 55H2| PE(PE0. PEL PE2. PE3. PE4), ^2) Sil«e(DFF) iJ 
^EI8§l!AH(MUX)S ?S@D. 

BSU 31 4x4 3312) gl=o|| p| 8h0) ±2 ^^o| gAMg ^|yS|3| flSHAHfe EI8SI 5 1 S! S 221 1t0\ S 
XH Hai&JSI 4x4 33121 3IS mm CHI0IEH2I OIS =aigJ2| 8x8 33121 8^ QI0IEHS0I geSIEI. 

[S 1] 
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j\m mm Qioiate c s§i mm, aioiafe p-g s=l jws\ s^g lhhoi bsu^ gjsjs 

Q. IT^gSj PIOIEl^ &D\ ¥ S^Ojj SAI CHI gJ^EIOI, ^g^^^ PECHI £J^£I^ £Mt= '^1 ^1 1 & XI- 
01! DFFMHI- MUXS01I 2|6H ^SSICK CHI0IEH3I- ¥ 5§1 §6HAH UVOUH SAICH1 gj » 

6fe Ol^fer Ql 01 El 21 gSl S!»5l 8h01 PE2| 11^1 ^CHtfSPI fl&OIQ. 1,^ §^ CIIOIEH 64JH 
e Ul DW S°| CHI Oi EH 32^ P SoH AH Ul DH SSI CHIOIEH 323Hfe P' P6H 

^ A! CHI a^SO. 

BSUCHI 3|g CHI 01 EH ^ SilSB(DFF)g XxUH 5?H2| PECHI £x^^ gggin, ^ah g 

^ EiiOIEHfe 5JH2J PECHI HSH3H^SSC|. PEOfe PS, PE4^ P'«. UDjXI PEM(PE1, PE2, PE3)E 2| 
MUXS S5H PS- P'g CHIOIEHM £§16*01 §3£>:>ll eP. PE^ 4x4 3J|2| CHI 0| EH Oil CUB 

MADS ^oM^B H£8 BSeCK 

BSLfe ±2 = ^B/4>S| SDW*\ 25JH2I i^SOII CH& SBS 4*H»Q. 53H2| 

pe^ am°j iho| 5^oj g-AHgoii iragoi 3 s^iaoii/Hsi mads xi^&q. bhoii smsi 

5?H2| in chi ^|xia^ §^SMOil CHeh B^iS 48§fS 5fU2J 3|S B¥i2J 4x4 3} 1 2] M^CHt CU 

B ±2 sl^2J &4j§ DhzMI @Ch PECHI 3|£ (31 01 E) 21- §^ CH|0|EH^= 2 3 

j» BQ. £OUHI=r 9 e»l A*OI«(CC)WXIB UEJ-tS XOICh 
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0\D\M, RDlrr J\S Mm CHI 01 EH 01 3. SD{= W**\ Ell 01 EH 01 CL 

i\& mm chi oi eh ^ s« chioieh^ |h^^ a-aiciis a^scs p's mm ej^ti^ 

chi oi eh ^ C2i ps mm chioiehssp lhi mm ei^aa. ^i^ mm chioieh^ c m 

m 16 S^Om &.^£|CH XH^i^Slffl, CHIOIEHMg 16^2J CHIOI BH PI- S^£I3 ua H*! ^ 

2J CHI OI EH Ph 163H SJ^£I^ ^^12^ aSSD. 

Sm2| PECHI AH 4x4 M^Oil CH& MADS ^l^6^PI 16CC0I S£I3, 5^H2J PECHIAH =A|OII 5^H2J 

Oil CH^ &AHOI ^I^5h3^. ±2 25^H2| B^asOII CHB ^mmt: CHI^ S 16x5=80CC0| 

£ 4^ BSUM ^^ieil^Ojl ^gefb S^S £A|§! 30ICK ^?| Bil^g 4x4 3P|2| M^OII CHSKS ±4^ 
^ ^8e[D. xHdlS^ M^2| 3P|^ BSUP^ xHdl 6^ M^2J 3PI2^ iHofU B±h g^oj 

^ C^CL CL^UH. BSUS 0|gS^ gAljS 4^8fP| ^loHAH £ 42h SOI ^§i§ Ul U¥ 
CH xHdltfCf. BSlfe ShffOII ±21^, ^ 53>H*i 25^H S^SSOII CHB &^!S 4*1B^HS 1,^ 

§11 25^^' UVCH ^x^o^ xHBISICK 

£ 5^ bsum set aim oil ^§6^ s?i eaib aom. eais uhcni ajaa,.sa ai^B 8x8 3^12^ 
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mmou asm ±2 m± ¥«»4i8 ^ssa. eroi 3ji^ bsu^xheio^ 2^ esam xhbi 

8fe mms\ 33lte QSCL BSUS 0|g8h0( B**i« ^mo[D\ ¥\ oWM £A|& U\9\ S£l8*fe M^e 

HI DW2\ 4x4 33M°j »so S U¥OI £»3|oS aaech OlttH BSUOil AH 3H£hS MAD^ 8x8 M 1=011 CHS 
MAD^h Oh U Ef 4x4 M^Oil CHS ¥^ MAD0I Q . ¥^ MAD MM XHS8*01 gS» MADS ?8*te 

£ 6£ BSUM StflBHHIOII 2|S8hte S^S EA|» 20IQ. £A|£! tdl-CHI (Efia, aii^OIIAH^ 16x16 

3:?i£i s^chi cuahoi ±2 b^s 4*ssa. gzj- aiaa nt&jixi^ xHEia^ b^ 

321^ BSUJt xH£l5fe 3213 §i5U xHEIof^r §«2| 321^ AHS P^LL g£} ai^JOIIAHSF «g gj- 

asmfe mmm 16 ;>h°i 4x4 3ji °j mm°^. uvch £»si°s xheisek coah^ ass 
mads ?»^i ?is 8hE«oi« mssck 

£ 7£ gZiaifflj* 6F^i£il^£J B^AI ««8^ ¥^ MADM HS8>te £AIS 310ICL gZf ai^ 

^ 6^ SII^OilAH^ »£|6>te M^M 4x4 BD\9\ M^H^ U¥CH XHEI6PI IIH ^ Oil 01 EH & £§0| A^g 

5 Q . £A|@ 1=3 h Oil XhS£, «g MAD THS^eS 25^H£| 31 XI (700)£|- £^I(702)S OI^CH 
XI 91 1} . BSU^ SH0II ±2 tf^°l B±*i , ^ 253H §011 CHS B^M ^IBafHS. 2|2|2| e^SMCHIAH g 
0\B ¥^ MADS H§i 5^2^ 25D\\9\ ai XI ^ El (700) 31- Afg^DK B^IS^OI ±p 2 E^ . 

M aiXI^EH(700)°J 3H4^ (2p 2 +1) 2 JWJ\ WQotQ. 16x16 M^Oil CHS ^§1 MAD^ 16 UIS0IHS ^ 
2|2| aiXIAEH°] 32lb 16blM^h SQ. g2> BHtt|j3f 5^ aiBi xHdl A| BSUCHI AH 3||6hS 4x4 M^tOH CH 

6 ¥^ MADM^ xhaiCHS 0I20II MSB ^MHI a SHI (702) OH /H CHoHXjAH ai XI ^ EH (700)011 XH 
SSD. eZi- aiHOIIAH^ Ul }H°| ¥^ MADMM CH6HAH 8x8 M^OII CHS MADS 4^ Si^^ 

»fl aiiyoiiAH^ ^ oi aa ^hhj ¥^ momm chshah 16x16 m^oii chs ^as mads ^ am. 

£ 8^ S ^SOII g^gJ ^§ gxlOII CHS M^tOIQ. £ 8 Oil Ife g^gj ^§ §xl^ ^l^ ^ 

^ ^^!(800), H1 1 MUX (802), 0151^1(804). fll2MUX(806), OIHai^: ^^¥(808), 21 S a«EI XI g 

¥(810), ¥^ MAD XHS¥(812) ^ CHI S£l (814)S , SSSCf. 

^I^ (800)g ^^S tdh ^0| SXH H£HS^J CH0IE12F ^ah§«oj QIO|EH£| 

ei mads m^mct. ximmux(802)^ ^i^ ^am ^^oj mads m^sui, m • a^ai 

^OIS £ 7 Oil £AIB d^2f ¥^ MAD XH§¥(812)°| MADS #^SD. b I HI ^ I (804) ^ gJ^S^ MAD 

s ^xf^o^ di inai-oi j\e mads qiqii^s e^sa. x-H2mux(806)^ g?i se^ 

e^BH^OIS OIH^I (804)011 AH #^£|^ ei^^fi #^6fffl , 6^ai^OI2 °] 3 g^jgj ^ EH 
XH§¥(810)0IIAH M^£l^ ei^^S i^lia. ^EH XHS¥(810)^ e2fB||^2| s3| g^jg 

AFg£|^ e^lS EH 3:He 6HH 2J § M^lgj ^EHM^¥EH CCH , SJH xHEI^oj DH3 

s hoi eiae m^hi ^ehmm xhsshi. ssa atss^s g^ats ?shm noii m^m^ 

E^AMgoj oioi^g ge^SQ. 0]^\± ^^¥(808)^ XH2MUX(806)°I 2J^}^0|| dhEF Dfl EH^^j 

S^l CHI0IEHS -PIS ^bd (800)o^ 4^ oi£^ 5j^s CH^ai 

^s i^§[a. ees a^eiissi ir^ei oi°i^^¥eh ^iehs ^sel chiseksm)^ 

Saa OiHeil^OII 8H98hfe CHI 0! EH MM 3IC ^(800)011 S^SCK 



at 3 si mm 

¥ u 5 ^8 m± BDISH M^Hf B^ XHEI6|-^ ^I^SJ 3^IS ^fXI^ Al^g^l CHBliOj^ 01 

¥CH5! mU2J ^|s ej- ah B o,g ye^o^ OlgmOj DH3^ M^°J MADS 3I6J9H^ xHEI^E^^ HB^s 

12. s Ahoi^s 5,^1 » 4- aa. 



1 

S 6h?lEll^ S^, §1 g^OH CH6H AHI^^ 1/2 3^|o] gM § g^ai^ §m oi 

S^OII OloH AHI^^ 1/4 3^|Oj S^M ^^511^ n^ioioi 2| DH3^ M 

ai^^¥EH 5^1 tt\mv\X\ JWB^^L^ m^Stt: s^lS ^§ Sx] Oil $iCHAH , 

SXH HeilS CHI 01 EH 9} 012 HBIIS CHI 01 EH S Xj§6^ DHSdj ; 

DlieE|^¥EH QH3^ mm CHI 01 EH S ^§ 3^1 2| M^B^^ ^>0| g« CHOI 

EHS ^§6K)1 CHIOIEHMHJ §£S U-.EUHfe St.Olg^M M^6^ B^! ^bd; 

g^i g^ais! se^ sh?iaiffls B^6h^ B^i^bdsi e^^s ^,01 oh as m^^j 2 

S^CHI CH6H Dttt$\0\ XH§6^ ¥^ XH&^&; 

b^ giaoii d}& ^01 5ie ^^s\ m^&i\ &d\ ¥^ as xhs^bbi M^^e mug 

<y^6F01 e^Shb aHU^EIM^IAH; 

^Ol HI1^EIM^AHS¥EH M^£l^ S^M ^xF^o^ dUHo^Ol 4^1 B^S^LHOUH ^h§- 
B^iSSI oioi^g #^5^ dim^l ; 

401 a^iame B^a^ §^ sxh xHdigej qhbs m^hj eis ohbs M^e e^i^ ^eh^m oi d i 

0H3S M^OII CHS ^EH^£J g^^M Xl§a^ eiSs^gj ^'EH Xi§¥: 

b^i aisoii cch eli- dim^isj m\ ejse^gj ^ eh xhs¥°i m^m ami m^m^ n\2m 

ElM^'AH; SJ 

aHI2^E|M^AH0||AH #^£|^ oj^^OH 8HS8ffe 6f5| 0ll2E|£| O^Hai^S «aSKM DilSEIOll 
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i^sfb OiHai^ ^^¥1 ^S2£8*fe M^S §xl. 

2 

hm&oii ^ichah , m*n ^yg 

Ah^| ^AMg« qioihb ^§ z.^2i ejsi^oii aisstoi ^to, asiusoii ma at qi 

^21 s El AH HOI 8 s ! Dl-P- £^£J2AH ^8 QIOIEHM #^5h£^ £>0| 

^Jli 8^!S^ ^^hj X||2XI2:?I: §y 

HISS ^§2^5fb ^§ Sxl. 

S^S 3 

hi is 011 &ouH, 401 ^ sa^isat xiS4>ee 

J\¥ B±h ^y°J 8^4 2tS 012 011 XHSS atS3t CHSh^ SS^I; SJ 
aoi ^ah S « Gil 01 EH ^SIM°I B^IS i^IH £>0| Sd£JJi°l aiX!^ 
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